Comparison of Human Segmentation using Thermal and Color Image in Outdoor Environment by Ezrinda, Mohd Zaihidee et al.
Comparison of Human Segmentation using Thermal 
and Color Image in Outdoor Environment 
1Ezrinda Mohd Zaihidee, 1Kamarul Hawari Ghazali, 2Ali Abd Almisreb 
1Faculty of Electrical & Electronics Engineering, Universiti Malaysia Pahang, Pekan, Malaysia 
2Faculty of Electrical Engineering, Universiti Technologi MARA, 40450 Shah Alam, Selangor, Malaysia 
ezrindamz@gmail.com 
Abstract— Nowadays video surveillance system are very 
important in an urban and rural area that can operate day and 
night, in all weather conditions. It is a challenging task to detect 
human due to body size, occlusion, lighting conditions, cluttered 
background, cloth texture and similarity of the human 
body/clothing with the background. Hence, in this paper, thermal 
and color images are utilized to evaluate the performance of the 
proposed method for single human segmentation in outdoor 
environment. The evaluation of the segmentation process is 
carried out based on OTCBVS Benchmark Dataset. The 
approach use morphological operation, global thresholding and 
edge detection as the main step in segmentation process. For 
quantitative analysis, 100 images for color and thermal 
respectively are analyze using Jaccard Similarity Coefficient 
where we compare the resulting image with its ground truth. 
From the results, human segmentation using thermal images are 
better compared to color image where 88% show a good 
segmentation result and only 4% cannot get a human figure 
correctly. 
  Index Terms— Human segmentation, Thermal image, 
Jaccard Similarity Coefficient, OTCBVS. 
I. INTRODUCTION
Over the recent years, detecting human beings in a video 
scene of a surveillance system is attracting more attention due 
to its wide range of applications in abnormal event detection,
human gait characterization, behavior analysis, person 
identification and fall detection for elderly people where it 
demand for solutions that operate efficiently round the clock 
[1], [2]. Furthermore with the rapid increase in crime rates
nowadays such as robbery, kidnapping and child abuse, it also 
motivates researchers to develop an intelligent video 
surveillance system. As mentioned by [3], video surveillance 
is nothing but taking the video, identifying unwanted entities, 
tracking their actions, understanding their actions and raising
an alarm. But, it is a challenging task to detect and track 
human due to environment conditions, body size, occlusion,
cluttered background, cloth texture and similarity of the 
human body/clothing with the background. Thus, for robust 
human segmentation, multisensory image fusion using thermal 
and visible sensor is the best way [4], [5].
Image segmentation is the division of an image into regions 
or categories, which correspond to different objects or parts of 
objects. In this paper, the ultimate purpose of segmentation is 
to extract a human figure from the image, in order to further 
pattern (invisible to the human eye) into a visible image. It is 
not affected by shadows or ill light conditions and can even 
deliver sensible information in complete darkness  There are
many methods for thermal human segmentation such as 
background-subtraction techniques [13], thresholding
techniques [14] and Gaussian mixture model [15]. 
However, thermal cameras carry their own problems like 
sensitive to wind and temperature changes. Sometimes, the 
presence of halo effect and types of cloth that have similar
temperature with background temperature also will decrease 
the algorithms’ precision when delimiting the human
silhouettes [9].  
In this paper, we introduce an approach for human 
segmentation in outdoor environment using thermal and color 
image. 100 images from both cameras are randomly selected 
for segmentation process. Then, the images are compared with 
ground truth using quantitative analysis. 
This paper is organized as follows: Section II describes 
overview of human segmentation techniques. Section III 
explains the proposed techniques with several examples of 
images. Besides, the section details the quantitative analysis of 
the results. Conclusions and future works are given in section 
IV. 
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